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on a web page is controlled by an applet downloaded in 
connection with the web page. Because the appearance 
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be used by the applet to interface to the video source. 
This API uses a PIP abstract Java class and a PIPInfo 
abstract Java class, where "PIP" stands for "picture in 
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Description 

FIELD OF THE INVENTION 

[0001] This application relates to a method and appa- s 
ratus for a user interface control and, specifically, to a 
method and apparatus that allows an applet to control 
the appearance and functionality of a user interface on 
a web page. 

BACKGROUND OF THE INVENTION 

[0002] Television sets and VCR players are tradition- 
ally controlled by a physical device, such as a handheld 
remote unit or directly by physical controls mounted on 
the set or player itself. It is often difficult for a designer 
of a physical remote unit to correctly anticipate and de- 
sign the best possible user interface for his unit. Further- 
more, the "best" user interface for a remote may vary 
between various users and may vary, depending on the 
type of activities that a particular user desires to perform. 
Unfortunately, physical control units lack a flexibility of 
user interface design. 

[0003] In addition, physical remote units tend to get 
misplaced or lost. See, for example, U.S. Patent No. 
5,294,915 to Owen, issued June 30, 1993, relating to 
locating a lost physical remote control unit. It would be 
desirable never to have to worry about tost physical re- 
motes. 

[0004] This problem is compounded in certain types 
of consumer electronics devices that do not contain pro- 
visions for reprogramming the video unit, so that it is not 
possible to easily change the programming of the video 
unit. What is needed is a flexible type of user interface 
that allows the designer to change the functionality and 
the look and feel of a remote control 

SUMMARY OF THE INVENTION 

[0005] A described embodiment of the present inven- 
tion allows the user to control the display of video data 
(sent from a television set or other video source) via a 
"virtual remote control" displayed on a World Wide web 
page being viewed by the user. A described embodi- 
ment of the present invention is implemented in a set 
top box environment, although the present invention 
could also be implemented in a browser capable of run- 
ning Java applets and executing on any appropriate 
computer or data processing system. 
[0006] In the described embodiment, the user down- 
loads and views a web page containing a Java applet. 
When executed, the Java applet displays a "virtual re- 
mote control" panel. Because the look and feel of the 
virtual remote control panel is entirely defined in the 
downloaded applet, it is easy to change the configura- 
tion and appearance of the virtual remote control panel. 
No programming changes are required in the set top box 
(or the video source) to implement changes in the user 



interface of the remote. 

[0007] The described embodiment of the present in- 
vention includes a PIP (Picture in Picture) API (Applica- 
tion Programming Interface). This API contains a 
number of predefined Java methods that can be called 
by the downloaded applet to control the display of the 
video data. Thus, the functionality of the virtual remote 
can also be easily changed, since the virtual remote is 
implemented by the applet making calls to the PIP API. 
Thus, the applet can display and operate a virtual re- 
mote control having any functionality consistent with the 
functionality allowed by the PIP API. The term PIP refers 
to the fact that the video data is displayed as a "picture 
within a picture" on the web page. It does not necessarily 
refer to the concept of displaying one video picture in- 
side another video picture, although such a convention- 
al video picture within a video picture could also be im- 
plemented in accordance with the invention. 
[0008] In accordance with the purpose of the inven- 
tion, as embodied and broadly described herein, the in- 
vention relates to a method of controlling display of vid- 
eo data, comprising: creating, by an applet, a PIP object 
and a PIPInfo object; sending the PIPInfo object to the 
PIP object to initially control display of the video data 
within a web page; receiving, by the applet, user input 
via a virtual control panel displayed by the applet on the 
web page; and calling, by the applet, virtual control API 
functions in accordance with the user input to commu- 
nicate with the PIP object and the PI Plnfo object to con- 
trol the display of video data within the web page. 
[0009] A fuller understanding of the invention will be- 
come apparent and appreciated by referring to the fol- 
lowing description and claims taken in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 0] The accompanying drawings, which are incor- 
porated in and constitute a part of this specification, il- 
lustrate several embodiments of the invention and, to- 
gether with the description, serve to explain the princi- 
ples of the invention. 

[001 1] Fig. 1 (a) is a block diagram of a data process- 
ing system in accordance with one embodiment of the 
present invention. 

[001 2] Fig. 1 (b) is a block diagram of a data process- 
ing system in accordance with one embodiment of the 
present invention. 

[0013] Fig. 2 shows an example of a set top box sys- 
tem, including a remote unit, and a video display. 
[0014] Fig. 3(a) shows an example of a display de- 
vice, including a video area and a virtual remote control 
panel. 

[0015] Fig. 3(b) shows an example of a display de- 
vice, including a small video area, additional content, 
and a virtual remote control. 

[001 6] Fig. 3(c) shows an example of a display device, 
including two video areas and a virtual remote control 
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panel. 

[0017] Fig. 3(d) shows an example of a display de- 
vice, including two video areas, one inside the other, and 
a virtual remote control panel. 
[0018] Figs 4(a)-4(d) show examples of. pull-down 
menus for select buttons on the virtual remote control of 
Fig. 3. 

[0019] Fig. 5(a) shows an example of Java classes 
used in the described embodiment of the present inven- 
tion. 

[0020] Fig 5(b) shows a block diagram of the de- 
scribed embodiment of the present invention, including 
an applet, instances of the classes of Fig. 5(a), and na- 
tive code controlling a display device. 
[0021 ] Fig. 6 is a flow chart of a method performed by 
the applet of Fig. 5(b). 

[0022] Figs 7(a)-7(e) are exemplary flow charts show- 
ing actions taken by the applet in response to various 
user actions in the described embodiment of the present 
invention. 

[0023] Figs. 8(a)-8(c) are examples of, respectively, 
objects of a PIP class, a Tunerlnfo class, and a vldeolnfo 
class. 

[0024] Figs. 9(a)-9(h) are flow charts of exemplary 
methods in the Tunerlnfo class and the Vldeolnfo class. 
[0025] Figs. 10(a)-10(f) are flow charts of exemplary 
of methods in the PIP class that are called by the virtual 
remote control applet. 

[0O26] Fig. 11 is an exemplary list of native code func- 
tions called by the objects of Fig. 8. 
[0027] Fig. 1 2 is an example of HTML for a Web page 
that contains an example of the virtual remote control 
applet. 

DETAILED DESCRIPTION OF EMBODIMENTS 

I. General Discussion 

[0028] Many conventional World Wide Web browsers 
include a Java virtual machine and are capable of exe- 
cuting Java applets. A Java applet is a computer pro- 
gram written in the Java programming language that is 
designed to execute "within" a World Wide Web brows- 
er. Such applets are often started when a user clicking 
on a button or link in a displayed Web page. Once start- 
ed, an applet executes inside the browser, performing 
whatever tasks it has been programmed to perform. 
"Java" is a trademark of Sun Microsystems, Inc. in the 
United States and other countries. 
[0029] Fig. 1 (a) is a block diagram of a data process- 
ing system 100 in accordance with one embodiment of 
the present invention. Data processing system 100 can 
be, for example, a set top box 1 01 connected to a display 
device 130, such as, for example, a television set or 
some other appropriate display device. Data processing 
system 100 can also be, for example, any data process- 
ing system that does not allow the user to have access 
or control of its operating system or that does not allow 



the user to warm boot the system at certain times. 
[0030] System 100 includes a processor 102 and a 
data storage area (e.g., a memory) 104. Data storage 
area 104 includes certain well-known types of informa- 
s tion, such as operating systems 112 and data and data 
structures 114. In the embodiment shown, data and data 
structures 114 include, for example, web pages capable 
of being displayed by a browser 106. Data and data 
structures 114 can also include, for example, applet soft- 
ware capable of being executed by a Java virtual ma- 
chine (JVM) 108. Storage area 104 preferably also in- 
cludes software (not shown) for communicating with a 
network connection 103, which can be a LAN, WAN, in- 
tranet, or the internet. 

[0031] A person of ordinary skill in the art will under- 
stand that system 100 may also contain additional ele- 
ments, such as input/output lines; additional or second 
input devices, such as a keyboard, a mouse, and a voice 
input device; and display devices, such as a display ter- 
minal. System 100 may also include a computer reada- 
ble input device (not shown), such as a floppy disk drive, 
CD ROM reader, a chip connector, a chip connector, or 
a DVD reader, that reads computer instructions stored 
on a computer readable medium, such as a floppy disk, 
a CD ROM, a memory chip, or a DVD disk. System 100 
also may include application programs, operating sys- 
tems, data, etc., which are not shown in the figure for 
the sake of clarity. 

[0032] In the following discussion, it will be under- 
stood that the steps of methods and flow charts herein 
discussed herein can be performed by processor 102 
(or another appropriate processor) executing instruc- 
tions stored in storage area 104 (or other appropriate 
memories or storage areas). It will also be understood 
that the invention is not limited to any particular imple- 
mentation or programming technique and that the inven- 
tion may be implemented using any appropriate tech- 
niques for implementing the functionality described 
herein. The invention is not limited to any particular pro- 
gramming language or operating system. 
[0033] The instructions in storage area 104 may be 
read into storage area 104 from a computer-readable 
medium (not shown). Execution of sequences of instruc- 
tions contained in main memory causes processor 102 
(or a similar processor) to perform the processes de- 
scribed herein. In alternative embodiments, hard-wired 
circuitry may be used in place of or in combination with 
software instructions to implement the invention. Thus, 
embodiments of the invention are not limited to any spe- 
cific combination of hardware circuitry and software. 
[0034] Fig. 1 (a) shows a virtual machine (such as a 
Java virtual machine) 1 08 executing on system 1 00. Fig. 
1 (b) is a block diagram of a virtual machine that is sup- 
ported by system 100 of Fig. 1 (a), and is suitable for 
implementing the present invention. When a computer 
program, e.g., a computer program written in the Java 
programming language, is executed, source code 160 
is provided to a compiler 170 within compiletime envi- 
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ronment 155. Compiler 170 translates source code 160 
into bytecodes 180. In general, source code 160 is 
translated into bytecodes 180 at the time source code 
160 is created by a software developer. 
[0035] Bytecodes 180 may generally be reproduced, s 
downloaded, or otherwise distributed through a net- 
work, e.g., network 103 of Fig. 1(a), or stored on a stor- 
age device such as primary storage 104 of Fig. 1(a). In 
the described embodiment, bytecodes 180 are platform 
independent. That is, bytecodes 180 may be executed 
on substantially any computer system that is running on 
a suitable virtual machine. 

[0036] Bytecodes 1 80 are provided to a runtime envi- 
ronment 108, which includes virtual machine 190. Runt- 
ime environment 108 may generally be executed using 
a processor or processors such as processor 1 02 of Fig. 
1(a). virtual machine 109 includes a compiler 192, an 
interpreter 194, and a runtime system 196. Bytecodes 
180 may be provided either to compiler 192 or to inter- 
preter 194. 

[0037] When bytecodes 1 80 are provided to compiler 
192, methods contained in bytecodes 180 are compiled 
into machine instructions. In one embodiment, compiler 
192 is a just-in-time compiler, which delays the compi- 
lation of methods contained in bytecodes 180 until the 
methods are about to be executed. When bytecodes 
180 are provided to interpreter 194, bytecodes 180 are 
read into interpreter 194 one bytecode at a time. Inter- 
preter 1 94 then performs the operation defined by each 
bytecode as each bytecode is read into interpreter 194. 
That is, interpreter 194 "interprets" bytecodes 180, as 
will be appreciated by those skilled in the art. 
[0038] When a method is invoked by another method, 
or is invoked from runtime environment 1 08, if the meth- 
od is interpreted, runtime system 196 may obtain the 
method from runtime environment 108 in the form of se- 
quences of bytecodes 180, which may be directly exe- 
cuted by interpreter 1 94. If, on the other hand, the meth- 
od that is invoked is a compiled method that has not 
been compiled, runtime system 108 also obtains the 
method from runtime environment 108 in the form of a 
sequence of bytecodes 108, which then may go to ac- 
tivate compiler 192. Compiler 194 then generates ma- 
chine instructions from bytecodes 180, and the resulting 
machine-language instructions may be executed direct- 
ly by processor 102 (or other appropriate processors). 
In general, the machine-language instructions are dis- 
carded when virtual machine 109 terminates. The oper- 
ation of virtual machines or, more particularly, Java vir- 
tual machines, is described in more detail in The Java 
Virtual Machine Specification by Time Lindholm and 
Frank Yellin (ISBN 0-201 -63452-X), which is incorporat- 
ed herein by reference. 

II. Detailed Discussion 

[0039] Fig. 2 shows an example of a set top box sys- 
tem, including a set top box 101 connected to a televi- 



sion 1 30 and a remote unit 1 20. Remote unit 1 20, which 
is used as an input device, is not shown to scale. An 
actual remote unit is generally of a size appropriate to 
fit in a user's hand. Similarly, set top box 101 and tele- 
vision 120 are not necessarily shown to scale. It will be 
understood that 

[0040] It will be understood that the button arrange- 
ment shown on remote unit 1 20 are for purposes of ex- 
ample only and are not to be interpreted in a limiting 
sense. Remote unit 120 includes a "web" button, a "mail 
button, a "home" button, a "goto" button, a lave" button, 
a "back" button, a °ctl° button, arrow buttons, and a "se- 
lect" button. As will be appreciated, a conventional use 
of back button is to display a previously displayed web 
page. Similarly, a conventional use of "goto" button is to 
allow the user to specify and view a new web page. The 
arrow buttons allow the user to move a cursor between 
various elements on web page 304. 
[0041 ] I n Fig. 2, a video area 304 and a vi rtual remote 
control panel 310 are displayed on a web page dis- 
played on display device 130. It will be understood that 
both of elements 304 and 310 are generated on a web 
page under control of an applet (not shown), such as 
applet 110 of Fig. 1(a). 

[0042] Network connection 1 03 allows the set top box 
to communicate with a network, such as the internet, an 
intranet, a LAN or a WAN. Network connection 103 can 
also be a wireless link. Certain embodiments of the 
present invention can also be used with a keyboard or 
with an infrared or other wireless keyboard (not shown). 
[0043] Video line 207 provides a source of video input 
to set top box 1 01 . Line 206 couples the set top box 101 
to the display device 1 30 to convey video and audio out- 
put signals to the display device 1 30. The signals on line 
206 could be, for example, one or more of, S-video sig- 
nals, composite signals, component signals, or audio 
signals, HDTV signals. 

[0044] Fig. 3(a) shows an example of a display device 
1 30 on which a web page 302 is displayed. Web page 
302 is displayed in accordance with HTML or a similar 
descriptive language or convention (see example of Fig. 
12). Web page 302 includes a video area 304 and a vir- 
tual remote control panel 310. In the described embod- 
iment, certain elements of the web page, such as area 
304 and virtual control panel 310 are implemented as 
widgets generated by the applet, but they could also be 
implemented as a part of the page described by HTML. 
In the example, video data is being displayed in video 
area 304 and user interface elements are being dis- 
played in virtual control panel 310. 
[0045] The user interface elements in this exemplary 
virtual control panel include an ON/OFF selector button 
312 (here, ON is selected); a TVNideo selector button 
314 (here, TV is selected); a Broadcast/cable selector 
button 316 (here, broadcast is selected), a size button 
(here, 100% is selected), and a channel indicator 320 
(here, the set is tuned to channel 002). It will be under- 
stood that the user interface elements shown herein an 
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provided for purpose of example only and are not to be 
interpreted in a limiting sense. Any appropriate control 
elements, including but not limited to those shown here- 
in, can be used in connection with the present invention. 
[0046] Fig. 3(b) shows an example of a display de- $ 
vice, including a small video area 304', additional con- 
tent (for example, an advertisement 320 and other text 
322) and a virtual remote control panel 31 0. As shown, 
the user has set the video display to be a size of 50%. 
In the embodiment of Fig. 3(b), the applet displays other 
content in the remaining space on the page. In yet an- 
other embodiment, the applet may always choose to dis- 
play the video in a certain size area 304 and always dis- 
play advertisements or other appropriate content. 
[0047] Fig. 3(c) shows an example of a display device, 
including two video areas 304" and a virtual remote con- 
trol 310'. In the example, the virtual control panel in- 
cludes two channel indicators, one for each video area 
304". 

[0048] Fig. 3(d) shows an example of a display de- 
vice, including two video areas, where video area 305 
is inside video area 304°', and a virtual remote control 
panel. In the example, the virtual control panel includes 
two channel indicators, one for each video area 304"' 
and 305. 

[0049] Figs 4(a)-4(d) show examples of pull-down 
menus for select buttons on the virtual remote control of 
Fig. 3. As shown, the user selects a button to view a list 
of possible choices and then selects one of the choices. 
Fig. 7 discusses actions performed by the applet in re- 
sponse to user input. It should be understood that other 
known types of user interfaces can be used to imple- 
ment that video functions shown herein (or similar video 
functions). 

[0050] Fig. 5(a) shows an example of Java classes 
used in the described embodiment of the present inven- 
tion. It should be understood that the classes presented 
herein are presented by way of example and are not to 
be taken in a limiting sense. The invention can also be 
implemented using similar object oriented programming 
languages and is not necessarily limited to Java. The 
exemplary classes include two abstract Java classes: 
an abstract PIP class and an abstract PIPInfo class. A 
PIPImplementation class is a sub class of the abstract 
PIP class. A Tunerlnfo class and a Videolnfo class are 
sub classes of the PIPInfo class. As will be described 
below, instances of the PIPImplementation class use in- 
stances of the PIPinfo class (I.e., Tunerlnfo and Videol- 
nfo objects). 

[0051] Fig 5(b) shows a block diagram of the de- 
scribed embodiment of the present invention, including 
an applet 1 1 0, instances 502, 504, 506 of the classes of 
Fig. 5(a), and native code 508 controlling a display de- 
vice 130 via a video chip 510 In the described embodi- 
ment, the video chip is an IGS Cyberpro 5000 chip man- 
ufactured by IGS Technologies, Inc.. Video chip 130 is 
connected to and controls a display device 1 30. Native 
code 508 is written in, for example, the C ++ program- 



ming language in a manner appropriate to control the 
video chip. The exact nature and specifications of native 
code 508 will depend on the specific video chip em- 
ployed. 

[0052] Fig. 6 is a flow chart of a method performed by 
the applet of Fig. 5(b). Steps 602 and 603 are actually 
steps performed by a browser to download a web page 
containing the applet and begin execution of the applet. 
In step 606, the applet creates an instance of each of 
the PIPImplementation class, the Tunerlnfo class, and 
the Videolnfo class. When each instance is created, it 
will initialize itself with predetermined default values. In 
step 610, the applet registers to receive key presses 
from an operating system. In step 612, the applet dis- 
plays virtual control panel 310. If the set top box is re- 
ceiving keyboard input (for example, from an infrared 
keyboard, or other appropriate keyboard), in step 314, 
the applet sets a trap for numeric key strokes in a key 
stroke event handler (which indicate a channel change). 
In step 616 the applet sets a trap for other key presses 
in the key stroke handler, which are used to change oth- 
er video attributes of the controller. Step 616 is per- 
formed, for example, in embodiments having a key- 
board with numeric keys. The embodiment shown in Fig. 
2 uses the arrow keys on the remote to choose between 
numeric channel values displayed by the applet on the 
virtual remote panel. 

[0053] If the applet wants to start in TV mode in step 
620, it sends the Tunerlnfo object to the PIPImplemen- 
tation object in step 620. Otherwise (not shown), it sends 
the instance Videolnfo to the PIPImplementation object. 
[0054] Figs 7(a)-7(e) are exemplary flow charts show- 
ing actions taken by the applet in response to various 
user actions in the described embodiment of the present 
invention. Fig. 7(a) shows steps when the user changes 
the video source from TV to Video (e.g., from TV to a 
VCR). Fig. 7(b) shows steps when the user changes the 
display size. Fig. 7(c) shows steps when the user switch- 
es the video display within the web page ON or OFF. 
Fig. 7(d) shows steps when the user changes the fre- 
quency type (e.g., broadcast or cable). Fig. 7(e) shows 
steps when the user changes the channel. It will be un- 
derstood that the methods of Fig. 7 are exemplary only 
and are not to be interpreted in a limiting sense. 
[0055] Figs. 8(a)-8(c) are examples of, respectively, 
objects of a PIPImplementation class, a Tunerlnfo class, 
and a Videolnfo class. As shown in Fig. 8(a), a Tunerlnfo 
object contains data identifying a current PIP type (i.e., 
Tuner 0 ), coordinates of the video area 304, a current 
frequency (broadcast or cable), and a current channel. 
A Tunerlnfo object also contains methods as shown to 
receive parameters, to allow an applet to get default co- 
ordinates of area 304, to get and set the channel, and 
to get and set the frequency. Details of these methods 
are shown in Figs. 9(a)-9(f). 

[0056] As shown in Fig. 8(b), a Videolnfo object con- 
tains data identifying a current PIP type ("Video 0 ) and 
coordinates of the video area 304. A Videolnfo object 
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also contains methods as shown to receive parameters 
and to allow an applet to get default coordinates of area 
304. Details of these methods are shown in Figs. 9(g)- 
9(h). 

[0057] As shown in Fig. 8(c), a PIPImplementation ob- 
ject contains methods as shown in Fig. 10(a)-10(f) and 
calls several native code routines to communicate with 
and control the video chip. PIPImplementation objects 
receive PI Plnfo objects as input. 
[0058] Figs. 9(a)-9(h) are flow charts of exemplary 
methods in the Tunerlnfo class and the Videolnfo class. 
These methods include, without limitation: 

public void setTunerlnfo (channel, frequency), 
which sets information into a Tunerlnfo object; 
public rectangle getDefauttcoordinates(), which 
gets the default coordinates of a Tunerlnfo object; 
public int getChannel(), which gets a current chan- 
nel of a Tunerlnfo object; 

- public void setChannel(channel) (), which sets a 
channel in a Tunerlnfo object; 

public int getFrequencyType(), which gets a current 
frequency type (e.g., broadcast or cable) of a Tun- 
erlnfo object; 

public int setFrequencyType(frequency), which 
sets a frequency type of a Tunerlnfo object; 
public void setV1deolnfo(), which sets video infor- 
mation in a Videoinfo object; 
public rectangle getDefau It Coord inatesQ; which 
obtains the default coordinates of a Videolnfo object 

[0059] Figs. 10(a)-10(f) are examples of methods in 
the PIPImplementation class that are called by the vir- 
tual remote control applet. Each of the flowcharts of 
Figs. 9 and 1 0 shows steps performed by a method in 
the Virtual remote" API of the described embodiment. 
It should be understood that this API is only one example 
of an API that could operate with the present invention 
and that the described API is not to be taken in a limiting 
sense. 

[0080] The methods of the PIPImplementation object 
include, without limitation: 

- public void setOn(boolean switchltOn), which tuns 
the video display within the web page on or off; 
public boolean getOn(), which returns an indicator 
of whether the video display within the web page is 
on; 

public void pipParms(pipparms pipparms), which 
sets up parameters in the PI Plnfo objects; 
public void setCoordinates (rectangle coordinates), 
which sets coordinates on the video display within 
the web page; 

public Rectangle getCoordinatesQ, which returns 
the coordinates of the video display within the web 

page; 

public void setPIPInfo(Piplnfo piplnfo), sends a 
PI Plnfo class object to a PIP object. 



[0061] Fig. 11 is an exemplary list of native code func- 
tions called by the objects of Fig. 8. These functions 
make up a "native code API." The native code API will 
vary somewhat, depending on the capabilities of the vid- 
s eo chip used and the capabilities required by the virtual 
remote control API. 

[0062] Fig. 1 2 is an example of HTML for a Web page 
that contains an example of the virtual remote control 
applet. This example is not to be taken as a limitation of 
10 the present invention. 

[0063] In summary, the described embodiment of the 
present invention provides a way for video data to be 
displayed on a web page under control of an applet. Be- 
cause the applet defines the appearance and function- 
is ality of a virtual remote control displayed on the web 
page, the appearance and functionality of the virtual re- 
mote control can be easily changed without having to 
modify the hardware of software that is built in to the 
platform on which the applet is executed. The appear- 
20 ance and functionality of the virtual remote control are 
automatically updated each time a new version of the 
applet is loaded, An exemplary API for a set top box is 
described. The applet calls API functions in response to 
user input via the virtual remote control displayed on the 
25 web page. 

[0064] While the invention has been described in con- 
junction with a specific embodiment, it is evident that 
many alternatives, modifications and variations will be 
apparent to those skilled in the art in light of the forego- 
so ing description. Accordingly, it is intended to embrace 
all such alternatives, modifications and variations as fall 
within the spirit and scope of the appended claims and 
equivalents. 

35 

Claims 

1 . A method of controlling display of video data, com- 
prising: 

40 

creating, by an applet, a PIP object and a 
PIPInfo object; 

sending the PIPInfo object to the PIP object to 
initially control display of the video data within 
45 a web page; 

receiving, by the applet, user input via a virtual 
control panel displayed by the applet on the 
web page; and 

calling, by the applet, virtual control API func- 
so tions in accordance with the user input to com- 

municate with the PIP object and the PIPInfo 
object to control the display of video data within 
the web page. 

55 2. The method of claim 1 , wherein the display func- 
tions include switching between TV and video input. 

3. The method of claim 1 , wherein the display func- 
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tions include switching between broadcast frequen- 
cy and cable frequency. 

4. The method of claim 1 , wherein the display func- 
tions include switching between ON and OFF. 5 

5. The method of claim 1 , wherein the display func- 
tions include changing the channel. 

6. An apparatus that controls display of video data, 10 
comprising: 

software circuitry configured to create, by an 
applet, a PIP object and a PIPInfo object; 
software circuitry configured to send the is 
PIPInfo object to the PIP object to initially con- 
trol display of the video data within a web page; 
software circuitry configured to receive, by the 
applet, user input via a virtual control panel dis- 
played by the applet on the web page; and 20 
software circuitry configured to call, by the ap- 
plet, virtual control API functions in accordance 
with the user input to communicate with the PIP 
object and the PIPInfo object to control the dis- 
play of video data within the web page. 25 

7. A computer program product, comprising: 

a computer usable medium having computer 
readable code embodied therein for allowing an 30 
applet to control display of video data within a 
web page, including: 

computer readable program code devices con- 
figured to create, by an applet, a PI P object and 
a PIPInfo object; 35 
computer readable program code devices con- 
figured to send the PI Plnf o object to the PI P ob- 
ject to initially control display of the video data 
within the web page; 

computer readable program code devices con- 40 
figured to receive, by the applet, user input via 
a virtual control panel displayed by the applet 
on the web page; and 

computer readable program code devices con- 
figured to call, by the applet, virtual control API 45 
functions in accordance with the user input to 
communicate with the PIP object and the 
PI Plnfo object to control the display of video da- 
ta within the web page. 

so 
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